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Abstract: We describe a new species in the snakefly family Inocelliidae from Guizhou, China, namely 
Inocellia wenii sp. nov. This new species can be assigned to the Inocellia crassicornis species-group based on 
the male gonocoxite 9 wider than long. It mostly resembles Inocellia shinohara Aspöck, Liu & Aspöck, 2009 
that is endemic to Taiwan, but can be distinguished from the latter species by the male gonapophyses 9 
proximally with a pair of subtriangular sclerotized lobes that are associated with the endophallus. The present 
finding represents the second snakefly species recorded from Guizhou. A key to species of the I. crassicornis 
group is presented. 
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Introduction 


Raphidioptera (snakeflies) is the smallest order based on species number in the 
Holometabola, with only about 250 extant species (Oswald 2021). The snakefly fauna of 
China is becoming one of the spectacular faunal components with a regionally high species 
diversity and endemism owing to a series of taxonomic works in the last decade (Aspöck et al. 
2009; Liu et al. 2009a, b, 2010a, b, 2012, 2013, 2014, 2018a, b; Shen et al. 2019; Shen & Liu 
2021). Currently, there are five genera and 34 species of Raphidioptera from China. Among 
them, three genera and 23 species belong to Inocelliidae, of which one genus and 21 species 
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of these inocelliids are endemic to China. Despite the relatively rich species diversity, it is 
well known that snakeflies are rarely collected in the field in China. Thus, any new species, 
new records, and new specimens are important for increasing our knowledge of snakefly 
diversity and evolution in China. 

Here we describe a new species of the family Inocelliidae, namely Inocellia wenii sp. 
nov., based on a male specimen collected from Mt. Fanjingshan, Guizhou, China. A key to the 
species of the Inocellia crassicornis species-group, to which this new species is assigned, is 
provided. 


Material and methods 


The type specimen of this new species is deposited in the Entomological Museum of 
China Agricultural University (CAU), Beijing. Preparations of the genital segments were 
made by macerating the apex of the abdomen in a hot, saturated KOH solution for 5-6 min. 
After rinsing the KOH with acetic acid and water, the apex of the abdomen was transferred to 
glycerine for further dissection and examination. The terminology of the genitalia generally 
follows Aspöck & Aspöck (2008). 


Taxonomy 


Genus Inocellia Schneider, 1843 

Inocellia Schneider, 1843: 84. Type species: Raphidia crassicornis Schummel, 1832: 15 (monotypy). 

Note. See diagnosis of Inocellia in Liu et al. (2009a, 2010a, b, 2012, 2014). 

Distribution. Europe (Austria, Czech Republic, European part of Russia, Finland, 
Germany, Italy, Netherlands, Poland, Sweden); Asia (Afghanistan, Armenia, Bhutan, China, 
India, Japan, Mongolia, North Korea, Pakistan, Russia Far East, Thailand). 


The Inocellia crassicornis species-group 
Note. See diagnosis of this species-group in Liu et al. (2010a). 
Distribution. Widespread in East Asia, with one species also from western Europe. 


Inocellia wenii sp. nov. (Figs 1, 2) 

Description. Male. Body length 10.4 mm; forewing length 8.7 mm, hindwing length 7.5 mm. 

Head (Fig. 1) subquadrate, black, clypeus yellowish brown, vertex with a pair of 
indistinct yellowish brown vittae medially. Antennal sclerite (torulus) pale yellowish brown; 
antenna brown, but pedicel and proximal three flagellomeres yellowish brown. Mouthparts 
blackish brown except for maxillary palps pale yellowish brown. 

Thorax (Fig. 1) black; meso- and metanota each with a yellow marking on scutellum, 
ventrolateral portion of meso- and metathorax yellow. Legs yellow with yellowish setae; all 
legs with tarsomeres 2-5 brown; metatibiae slightly darker on distal half. Wings hyaline, 
pterostigma and veins dark brown. RP with one forked vein and one simple vein running to 
wing margin. MA distally bifurcated. 

Abdomen with pregenital segments dorsally blackish brown and ventrally brown; each 
pregenital segment with an indistinct narrow yellowish transverse marking on posterior 
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margins of tergum and sternum; genital segments blackish brown except yellow ectoproct. 
Gonocoxite 9 (Fig. 2A) shell-like, suboval, much wider than long, posteroventrally slightly 
produced on inner side and with a tuft of bristles. Gonostylus 9 (Figs 2B, 2C) present on 
dorsomedian portion of inner side of gonocoxite 9, thumb-like, directed dorsad, distally with a 
few stiff bristles. A tuft of bristles present close to and anteriad of gonostylus 9. 
Gonapophyses 9 (pseudostyli) (Fig. 2B) paired and foliate in caudal view, proximally with a 
pair of subtriangular sclerotized lobes (Figs 2B, 2C) that are associated with proximal part of 
endophallus. Complex of fused gonocoxites, gonapophyses, and gonostyli 10 (Figs 2B, 2C) 
small, proximal portion flattened, distal projection curved dorsad with tip slightly notched. 
Fused gonocoxites 11 (gonarcus) (Figs 2B, 2C) shield-like, slightly narrowed ventrad; dorsal 
margin in caudal view slightly concave and feebly produced posteriad in lateral view, ventral 
margin slightly produced medially in caudal view; a pair of flat, tongue-shaped projections 
present medially and near dorsal margin. Endophallus (Figs 2B, 2C) short, distally produced 
into a slightly sclerotized, conical structure; two pairs of tufts of bristles present lateral to 
conical apex, dorsal tuft with more and longer bristles than ventral tuft. Ectoproct (Fig. 2A) 
nearly rectangular in lateral view. Hypandrium internum (Figs 2C, 2E) small, all lobes narrow. 
Female. Unknown. 


Figure 1. Inocellia wenii sp. nov., holotype, 3, habitus photo. Scale bar = 1.0 mm. 


Holotype. 3, China, Guizhou, Mt. Fanjingshan, 1600 m, 05-VII-2008, light trap, Weni 
CHOU (CAU). 
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Etymology. This new species is dedicated to Dr. Weni CHOU who collected and kindly 
gifted the valuable specimen of this new species. 
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Figure 2. Inocellia wenii sp. nov., holotype, 3. A. Genitalia, lateral view; B. Genitalia, caudal view; C. 
Genital sclerites showing internal structures, lateral view; D. Fused gonocoxites 11 (gonarcus), dorsal view; E. 
Hypandrium internum, ventral view. Abbreviations: e — ectoproct; ep — endophallus; gp9 — gonapophyses 9 
(pseudostylus); gst9— gonostylus 9; gx9 — gonocoxite 9; gx+gp+gst10 — complex of fused gonocoxites, 
gonapophyses, and gonostyli 10 (paramere); gx11 — fused gonocoxites 11 (gonarcus); S8, 9 — sternum 8 and 9; 
T8, 9 — tergum 8 and 9. Scale bar = 0.5 mm. 
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Diagnosis. This species is characterized in the male by the dorsally directed, thumb-like 
gonostylus 9, the gonapophyses 9 (pseudostyli) proximally with a pair of subtriangular 
sclerotized lobes, the fused gonocoxites 11 (gonarcus) medially with a pair of flat, 
tongue-shaped projections, and the endophallus with a sclerotized conical apex. 

Remarks. This new species belongs to the I. crassicornis group by the male gonocoxite 9 
being wider than long (Liu et al. 2010a). Based on the presence of posterior projections on 
male fused gonocoxites 11, this new species appears to be closely related to I. digitiformis, I. 
fujiana and I. shinohara. Most of the other male genital characters in these four species are 
also very similar, such as the distinctly prominent gonostylus 9 distally with a bristle tuft, and 
the presence of bristles anteriad on gonostylus 9 and on posteroventral portion of gonocoxite 
9. However, I. wenii sp. nov. can be distinguished from I. digitiformis by the posterior 
projections on male fused gonocoxites 11 present as a pair of closely spaced, tongue-shaped 
projections; in the latter species these projections are widely spaced and slenderly digitiform 
(Liu et al. 2010a). This new species differs from I. fujiana also by the shape of the posterior 
projections on male fused gonocoxites 11; in I. fujiana these projections are proximally fused 
with each other and distally separated, short, and digitiform, but sometimes reduced (Liu et al. 
2010a). Notably, I. wenii sp. nov. mostly resembles I. shinohara from Taiwan not only by 
their similar male fused gonocoxites 11 but also by the endophallus distally specialized into a 
conical structure. Nevertheless, the male gonapophyses 9 proximally have a pair of 
subtriangular sclerotized lobes that are associated with the proximal part of endophallus in 
this new species, but these sclerites are absent in I. shinohara (Aspöck et al. 2009). 


Key to species of the Inocellia crassicornis species-group based on male characters 
1. Fused gonocoxites 11 (gonarcus) with paired or unpaired posterior projections (Liu et al. 2010a: fig. 31) --- 2 
-. Fused gonocoxites 11 (gonarcus) without posterior projections (Liu et al. 2010a: fig. 6)---+-++++sesete ee 6 
2. Posterior projections of fused gonocoxites 11 (gonarcus) closely spaced or proximally fused with each 


other (Li et al. 2010a: fig. 32) eeeeee eee ee eee er eee eee eee ee eee eee eee eee eee eee eee ee eee eee eee ee eee eee ee eee eee ee ee eee ee 3 
-. Posterior projections of fused gonocoxites 11 (gonarcus) paired, widely spaced, slenderly digitiform (Liu et 
al. 2010a: fig. 26) Pee ee ee ere eee eee eee eee eee eee eee eee eee eee eee eee ee ee eee eee eee eee eee ee eee eee eee eee ee eee ee eee ee eee) 5 


3. Posterior projections of fused gonocoxites 11 (gonarcus) in dorsal view tongue-shaped, forming a deeply 
V-shaped incision medially; endophallus distally produced into an acutely conical structure (Aspöck et al. 

0 1\e abit: oc) Pence ee 4 

-. Posterior projections of fused gonocoxites 11 (gonarcus) in dorsal view short digitiform or reduced, 
forming a shallow incision medially; endophallus distally obtuse (Liu et al. 2010a: figs 38, 40, 43)--------- 

Sole EET EETA E wa Duo E ete me eo wie iat a gs, elec shoved A aietal ater a ans E ote nie ew E a ag N © I. fujiana Yang 

4. Gonostylus 9 short, with rounded tip (Fig. 2C); gonapophyses 9 proximally with a pair of subtriangular 
sclerotized lobes that are associated with proximal part of endophallus (Figs 2B, 2C)----- I. wenii sp. nov. 

-.  Gonostylus 9 long and tapering distad; gonapophyses 9 proximally without sclerotized lobes (Aspöck et 
7-1 PA): ab i= oa) ee I. shinohara Aspöck, Liu & Aspöck 

5. Gonostylus 9 well-developed; fused gonocoxites 11 (gonarcus) with posterior projections located near 
dorsal margin; four bristle tufts present on endophallus (Liu et al. 2010a: fig. 24)--++++++teertetetttttt te eeeee 
E E A Inelereia dare E E E AT I. digitiformis Liu, Aspöck, Yang & Aspöck 

-. Gonostylus 9 feebly developed; fused gonocoxites 11 (gonarcus) with posterior projections located at 
middle; bristles on endophallus reduced (Liu et al. 2018: fig. 3) -vrrcrersrrseeeeeteeetee tee tttntee tee e tere renee 
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Dee e cere ween reece eee neers ener seen reese sere sees senses seen eeseeeeeeeens E: occidentalis Liu, Lyu, Aspöck & Aspöck 


6. Endophallus proximally with a pair of processes dorsolaterally (Liu et al. 2010a: fig. 6) eetere 7 
-. Endophallus proximally without process (Liu et al. 2010a: fig. 15)--++++++++r ere re rete ee ttet tt te tte e ete t eee ees 9 
7. Endophallus distally with a pair of bristle tufts (Aspöck et al. 1991: fig. 2499) -------- I. japonica Okamoto 
-. Endophallus distally with only two bristles or none (Liu et al. 2010a: fig. 6) --+-+-+trte ttre ttt tte 8 


8. Complex of fused gonocoxites, gonapophyses, and gonostyli 10 (paramere) with distal projection not 
concave at tip; endophallus dorsally without scabrous region (Liu et al. 2010a: fig. 6) --+++ttrtrrrtter eee 
tufelace ostie ovuselara Daseie: A ols fie aleje ce teisielasese ofuihtezq E A wiareis I. biprocessus Liu, Aspöck, Yang & Aspöck 

-. Complex of fused gonocoxites, gonapophyses, and gonostyli 10 (paramere) with distal projection concave 
at tip; endophallus dorsally with a scabrous region (Shen & Liu 2021: fig. 13)-+-++r+rtererrerr teeter eee 
a bfblcfen;oceioiasete'a\avateib E ein ei feje'e o\sieioie ef atera!aibtlaaloce,ecoisia n'nieiatateiote AT I. yulongensis Shen & Liu 

9. Gonocoxite 9 with rows of bundles anterior to stylus (Aspöck et al. 1991: fig. 2502)-+++++++steretetere teen 
IInd is Sve suethsasbrosaie ahsie’ A E A oraratorovare sie’ siore E tate ue miesie 438 Seve T I. taiwana Aspöck & Aspöck 


-. Gonocoxite 9 without bristle tuft anteriad gonostylus 9, but sometimes with a rather small process 


posteriad gonostylus 9 (Liu et al. 2012: fig. 10) sesesesosossoosooooeooooscecooososesosososesososooosososseooooeeeoo 9 
10. Gonarcus subtrapezoidal in caudal view; endophallus with two pairs of bristle tufts (Liu et al. 2010a: figs 

15, 17) Pere errr eee eee eee ee ee eee eee ee eee eee eee eee eee eee eee eee eee ee eee ee ee ee eee eee ey I. crassicornis (Schummel) 
-.  Gonarcus subquadrate in caudal view; endophallus with only one pair of tufts on dorsal surface (Liu et al. 

2012: fig. 9) Pere errr eee ee eee eee eee eee eee eee eee ee ee eee eee eee eee eee ee eee I. nigra Liu, Aspöck, Zhang & Aspöck 
Discussion 


Inocellia wenii sp. nov. is the second snakefly species described from Guizhou Province 
after the finding of I. elegans Liu, Aspöck, Yang & Aspöck (Liu et al. 2009a). Notably, both 
of these two species are distributed from Mt. Fanjingshan. It is remarkable that the new 
species mostly resembles the Taiwanese endemic species I. shinohara although these two 
species are far distant in distribution. Nevertheless, this is not the only case known so far in 
Inocellia. The recently discovered species I. yulongensis from northwestern Yunnan, 
southwestern China is closely related to I. biprocessus from Shandong, northern China and I. 
japonica from Japan. Future work may focus on testing the sister-group relationships among 
these putative closely related species and figure out the spatio-temporal scenario of the 
speciation of Inocellia. 
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